Chocolate is a healthy snack rich in minerals and vitamins. Ten different brands of chocolates and their respective wrappers from offa, Nigeria were analyzed for their levels of Cd 2+ and Pb 2+ Concentrations in this study. The chocolates samples were digested by wet digestion method, analyzed using the Atomic Absorption Spectrophotometer (AAS). The results show that the concentration of Cd 2+ and Pb 2+ is (4.00 -4.58) x 10-4mg/g and (0.3 -1.6) x 10-4mg/g respectively. Pb 2+ concentration is (1.04-2.75) x 10-2 mg/g in their respective wrappers. No Cd 2+ is present in the wrappers. The cadmium and lead ion content of the chocolates and their respective wrappers all fall below the World Health Organization recommended standard. There is significant difference between the concentrations of Cd 2+ and Pb 2+ in the chocolate samples while there is also a significant difference between cadmium and lead ion concentrations in their respective wrappers.
INTRODUCTION
Chocolate comprises a number of raw and processed food that are produced from the seed of the tropical cacao tree. It belongs to a class or set of sugary food called confectionary which contains mainly sugar, other members include foundations, candy, chewing gum etc (Anderson, 2001 ). There are different varieties of chocolate; pure, unsweetened chocolate contain primarily cocoa solids and cocoa butter in varying proportions. Milk chocolate is sweet chocolate that additionally contain milk powder or condensed milk. White chocolate contain cocoa butter, sugar and milk but no cocoa solids. Dark chocolate is produced by adding fat and sugar to the cocoa mixture (Dillion and Sheila, 2006) . Chocolate is very sensitive to temperature and humidity. Ideal storage temperatures are between 15 and 17 o C (59 to 63 o F) with relative humidity of less than 50%. It should be stored in a dark place or protected from light by wrapping paper (Ghirardelli, 2007) .
Chocolate is a healthy snack that contains a number of nutrients. They are high In potassium and magnesium with several vitamins such as B1, B2, D and E (Steven Molley, 2003) . Apart from its rich sweat lingering taste, it affects the brain by causing the release of certain neurotransmitters which can trigger emotions, keep high blood pressure down, blood flowing and heart healthy (Ingall, 2002) .
Cadmium is an element that occurs naturally in the earth crust. Pure cadmium is a soft, silver white metal. It is usually found as a mineral combined with other elements such as oxygen, chlorides and sulphates. These compounds are solids that may dissolve in water but do not evaporate or disappear from the environment. Cadmium is sourced from the following air pollution, art supplies, bone meal, cigarette smoke, food (Coffee, fruit, grain and vegetables grown in laden soil, meats, kidney, liver, poultry) fresh water fish, fungicides, highway dust, cadmium batteries, power plants and welding fumes. The target organs are the liver, placenta, kidney, lungs, heart, blood vessels, brain and bones (Robert, 1999) . The signs and symptoms include anemia, dry and scaly kin, fatigue, hair loss, heart disease, depressed immune response, hypertension, joint pain, kidney stones and damage, loss of sense of smell, lung cancer, and yellow teeth. The toxic effects lead in adults is characterized by abdominal pain, aneamia, renal disease, pheripheral neophathy with demyclination of long neurons, ataxia and memory loss (Greaf, 1994) . Excessive intake of lead in children may results to damage of central Nervous System (CNS) and causes permanent mental retardation (Fatoki et al, 1996) . Lead accounts for most of the case of pediatric heavy metal poisoning (Robert, 1999) . Lead is sourced from air pollution, ammunition (shots and bullets), batteries, canned foods, ceramic, chemical fertilizers, cosmetics, dolomite, dust, foods grown around industrial areas, gasoline, lead glass, pesticides tobacco smoke and vinyl mini-blinds. The target organs are the bones, brain, heart, kidney, liver, nervous system and Pancreas. The signs and symptoms include abdominal pains, anemia, anxiety, brain damage, constipation, convulsion, dizziness, fatigue, headaches, hypertension, inability to concentrate, indigestion, muscle pain, vomiting and body weakness (Robert, 1999) . Dahiya et al (2005) reported that the content of lead and cadmium in different brands of chocolates was found to have higher content lead and cadmium in cocoa base chocolate than the milk base chocolate this is similar to the report of Mounicous et al (2003) . Betts et al (2001) concluded that dark chocolates have high lead levels than milk chocolate. Onianwa (2002) reported that Cadmium levels in different kinds of Chocolate vary significantly. Fred Accum (2000) reported that most observed lead in chocolates was attributed to intentional adulteration or wraps that were glazed, coloured or printed with lead compounds. The aim of the present study is to compare, assess and estimate cadmium Cd 2+ and lead Pb 2+ ion levels in selection chocolates usually consumed in Lagos, Nigeria.
MATERIALS AND METHODS Sample collection 10 different chocolate samples were purchased from owode Market, Offa, Nigeria. The chocolate samples were labeled C 1 -C 10 and their respective wrappers W 1 -W 10 .
ANALYTICAL/SPECTROPHOTOMETRIC ANALYSIS Five gram (5g) of the chocolate samples/wrappers were weighed using an analytical balance. 30ml of 2M HNO 3 was added to the samples then swirl for 5 minutes. The solution was then heated over a water bath for 2 hours. The digested sample was then filtered into a 100ml volumetric flask using deionized water. The filtrate was aspirated into a Pye Unicam Sp 1900 Atomic Absorption Spectrometer (AAS) equipped with non-elemental hollow cathode lamps and digital displays readout. Absorbance readings were taken thrice for each sample and an average cadmium Ca 2+ and lead ion Pb 2+ concentration were recorded as shown in Table 1 and 2. All the reagents used for this experiment are all analytical grade. R is 0.77 which means there is highly positive correlation i.e. there is positive relationship between chocolates and wrappers which means as the number of cadmium and lead increase in chocolate the number of cadmium and lead also increase in wrappers.
RESULTS AND DISCUSSION
The result of the analysis shows that the cadmium and lead ion concentrations and their respective wrappers were very low compared to the World Health recommended standard. The cadmium and lead ion concentrations in the chocolate are (4.00 -4.58) x 10 -4 mg/g and (0.3 -1.6) x 10-4 mg/g respectively while the concentration of lead in their respective wrappers is of the range (1.04 -2.75).
Spectrophotometric Estimation of Levels of Cadmium Cd
2+ and lead Pb 2+ Ion Concentration Chocolates and Respective Wrappers in offa Nigeria X 10-2mg/g. No cadmium ion Cd2+ is present in the wrappers. The low cadmium and lead concentrations in the chocolates is in agreement with Fred Accum (2000) who suggested that most observed cadmium and lead content in confectionaries were attribute to intentional adulteration, the use of wraps that are glazed, coloured or printed with lead material and during processing and shipping of the chocolates. The result obtained is also in agreement with the report of Onianwa who stated that Cadmium levels in different kinds of Chocolates vary significantly.
STATISTICAL ANALYSIS
The significance difference in concentration of cadmium and lead ion in chocolate samples and their respective wrappers were analyzed using ANOVA. The result shown that there is significant difference in the average cadmium and lead ion concentration in the chocolates P value <0.05 (Table 3) . Similarly, there is a significant difference in the average cadmium and lead ion concentrations in their respective wrappers P value <0.05 (table 4) . The correlation between the cadmium and lead ion concentrations in chocolate and their respective wrappers is highly positive r = 0.77 (Table 5) i.e. there is positive relationship between chocolate sample and their respective wrappers. This simply means that as the concentration of cadmium and lead increases in chocolates, the concentrations of cadmium and lead also increases in their respective wrappers. CONCLUSION Although, the levels of cadmium and lead in chocolates and their respective wrappers here been discussed in this study, the average concentrations of cadmium and lead ions are quite insignificant. Long term in-take could bioaccumulate in the body thereby causing the following diseases and ailments which include Alzheimer, anemia, kidney failure, brain damage, heart disease, hypercreativity syndrome, reduced intelligence in children, yellow teeth etc.
